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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (I) for which a kind is contained at least at 
least between the anode plates and cathode which counter mutually in the organic electroluminescent element 
which pinches the luminous layer which has a monolayer or the organic compound thin film of two or more layers. 
[Formula 1] 

-flSfC(l) 




(Z1 expresses aromatic series heterocycle among a formula, Z2 expresses a connection radical or a mere joint hand, 
Z3 expresses an aromatic hydrocarbon ring or aromatic series heterocycle, and R1 expresses a hydrogen atom or a 
substituent.) 

[Claim 2] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (II) for which a kind is contained at least at 
least between the anode plates and cathode which counter mutually in the organic electroluminescent element 
which pinches the luminous layer which has a monolayer or the organic compound thin film of two or more layers. 
[Formula 2] 

-A£5£<1I) 

R 2 



l 




O 



(Z4 expresses a nonmetal atom group required to form the aromatic series heterocycle of 5 or 6 membered-rings 
with L1 and L2 among a formula, and Z5 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L3 and L4.) LI, L2, L3, and L4 
express a methine group respectively. R2 expresses a hydrogen atom or a substituent. 

[Claim 3] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (III), a general formula (IV), a general formula 
(V), a general formula (VI), or a general formula (VII) for which a kind is contained at least at least between the 
anode plates and cathode which counter mutually in the organic electroluminescent element which pinches the 
luminous layer which has a monolayer or the organic compound thin film of two or more layers. 
[Formula 3] 
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(X1, X2, R3, and R4 express a hydrogen atom or a substituent independently respectively among a general formula 
(HI), it may join together mutually through direct or a substituent, and XT and X2 may form the condensed ring.) Z6 
expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic series heterocycle of 
5 or 6 membered-rings with L5 and L6. L5 and L6 express a methine group respectively. X3, X4. R5, and R6 express 
a hydrogen atom or a substituent independently respectively among a general formula (IV), it may join together 
mutually through direct or a substituent, and X3 and X4 may form the condensed ring. Z7 expresses a nonmetal 
atom group required to form the aromatic hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings 
with L7 and L8. L7 and L8 express a methine group respectively. X5 f X6, R7 f and R8 express a hydrogen atom or a 
substituent independently respectively among a general formula (V), it may join together mutually through direct or a 
substituent, and X5 and X6 may form the condensed ring. Z8 expresses a nonmetal atom group required to form the 
aromatic hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L9 and L10. L9 and L10 
express a methine group respectively. X7, R9, and R10 express a hydrogen atom or a substituent independently 
respectively among a general formula (VI), and Z9 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L11 and L12. L11 and L12 express a 
methine group respectively. X8. X9, X10, and R11 express a hydrogen atom or a substituent independently 
respectively among a general formula (VII), and it may join together mutually through direct or a substituent, and 
-aajoining X8, and X9, X9 and X10 may form the condensed ring. Z10 expresses a nonmetal atom group required to 
form the aromatic hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L13 and L14. L13 
and L14 express a methine group respectively. 

[Claim 4] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (VIII), a general formula (IX), or a general 
formula (X) for which a kind is contained at least at least between the anode plates and cathode which counter 
mutually in the organic electroluminescent element which pinches the luminous layer which has a monolayer or the 
organic compound thin film of two or more layers. 
[Formula 4] 
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-ASj£(vin) 



— i^5t(IX) 
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-«5£(X) 




(X11. and X12 f X13 and R12 express a hydrogen atom or a substituent independently respectively among a general 
formula (VIA), and it may join together mutually through direct or a substituent and adjoining X11, and X12, X12 and 
X13 may form the condensed ring.) Z1 1 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L15 and LI 6. L15 and L16 express a 
methine group respectively. X14. X15. and R13 express a hydrogen atom or a substituent independently respectively 
among a general formula (IX), it may join together mutually through direct or a substituent, and X14 and X15 may 
form the condensed ring. Z12 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or 
aromatic series heterocycle of 5 or 6 membered-rings with L17 and LI 8. L17 and L18 express a methine group 
respectively. X16, X17, and R14 express a hydrogen atom or a substituent independently respectively among a 
general formula (X), and Z13 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or 
aromatic series heterocycle of 5 or 6 membered-rings with L19 and L20. L19 and L20 express a methine group 
respectively. 

[Claim 5] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (XI) for which a kind is contained at least at 
least between the anode plates and cathode which counter mutually in the organic electroluminescent element 
which pinches the luminous layer which has a monolayer or the organic compound thin film of two or more layers. 
[Formula 5] 




(XI 8, X19, X20, and R15 express a hydrogen atom or a substituent independently respectively among a formula, and 
Z14 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic series 
heterocycle of 5 or 6 membered-rings with L21 and L22.) L21 and L22 express a methine group respectively. 
[Claim 6] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (XII) for which a kind is contained at least at 
least between the anode plates and cathode which counter mutually in the organic electroluminescent element 
which pinches the luminous layer which has a monolayer or the organic compound thin film of two or more layers. 
[Formula 6] 
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-j^iC(xn) 



Rib 



(215 expresses a nonmetal atom group required to form the aromatic series heterocycle of 5 or 6 membered-rings 
with L23 and L24 among a formula, and Z16 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L25 and L26.) L23, L24, L25, and 
L26 express a methine group respectively. R1 6 expresses a hydrogen atom or a substituent. 
[Claim 7] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (XIII). a general formula (XIV), a general 
formula (XV), a general formula (XVI). or a general formula (XVII) for which a kind is contained at least at least 
between the anode plates and cathode which counter mutually in the organic electroluminescent element which 
pinches the luminous layer which has a monolayer or the organic compound thin film of two or more layers. 
[Formula 7] 

— aS5£(xni) — «&(XIV) 



, I fie 

•-29 J 



— aSa£(XV) 




— ^Si(XVI) 



R23 R24 




— AS5£(xvii) 




(X21, X22, R17, and R18 express a hydrogen atom or a substituent independently respectively among a general 
formula (XIII), and it may join together mutually through direct or a substituent, and adjoining X21 and X22 may form 
the condensed ring.) Z17 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or 
aromatic series heterocycle of 5 or 6 membered-rings with L27 and L28. L27 and L28 express a methine group 
respectively. X23, X24, R19, and R20 express a hydrogen atom or a substituent independently respectively among a 
general formula (XIV), and Z18 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or 
aromatic series heterocycle of 5 or 6 membered-rings with L29 and L30. L29 and L30 express a methine group 
respectively. X25, X26, R21, and R22 express a hydrogen atom or a substituent independently respectively among a 
general formula (XV), and it may join together mutually through direct or a substituent, and ac(joining X25 and X26 
may form the condensed ring. Z19 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring 
or aromatic series heterocycle of 5 or 6 membered-rings with L31 and L32. L31 and L32 express a methine group 
respectively. X27. R23, and R24 express a hydrogen atom or a substituent independently respectively among a 
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general formula (XVI), and Z20 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or 
aromatic series heterocycle of 5 or 6 membered-rings with L33 and L34. L33 and L34 express a methine group 
respectively. X28, X29, X3G\ and R25 express a hydrogen atom or a substituent independently respectively among a 
general formula (XVII), and it may join together mutually through direct or a substituent and adjoining X28, and X29, 
X29 and X30 may form the condensed ring. Z21 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L35 and L36. L35 and L36 express a 
methine group respectively. 

[Claim 8] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (XVIII), a general formula (XIX), or a general 
formula (XX) for which a kind is contained at least at least between the anode plates and cathode which counter 
mutually in the organic electroluminescent element which pinches the luminous layer which has a monolayer or the 
organic compound thin film of two or more layers. 
[Formula 8] 

— f$5£(xvm) — tiS;5£(xix) 



^26 

X 3 { ^—^ N N- 




—flSit(XX) 




(X31, X32, X33, and R26 express a hydrogen atom or a substituent independently respectively among a general 
formula (XVIII), and it may join together mutually through direct or a substituent, and adjoining X31, and X32, X32 
and X33 may form the condensed ring.) Z22 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L37 and L38. L37 and L38 express a 
methine group respectively. X34, X35 t and R27 express a hydrogen atom or a substituent independently respectively 
among a general formula (XIX), and it may join together mutually through direct or a substituent, and adjoining X34 
and X35 may form the condensed ring. Z23 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L39 and L40. L39 and L40 express a 
methine group respectively. X36 f X37, and R28 express a hydrogen atom or a substituent independently respectively 
among a general formula (XX), and Z24 expresses a nonmetal atom group required to form the aromatic hydrocarbon 
ring or aromatic series heterocycle of 5 or 6 membered-rings with L41 and L42. L41 and L42 express a methine 
group respectively. 

[Claim 9] The organic electroluminescent element characterized by the thing of the compound of this organic 
compound thin film further expressed with the following general formula (XXI) for which a kind is contained at least 
at least between the anode plates and cathode which counter mutually in the organic electroluminescent element 
which pinches the luminous layer which has a monolayer or the organic compound thin film of two or more layers. 
[Formula 9] 

— flS5£(XXI) 




(X38, X39, X40, and R29 express a hydrogen atom or a substituent independently respectively among a formula, and 
it may join together mutually through direct or a substituent and adjoining X38, and X39, X39 and X40 may form the 
condensed ring.) Z25 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic 
series heterocycle of 5 or 6 membered-rings with L43 and L44. L43 and L44 express a methine group respectively. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic electroluminescent element ingredient and an organic 
electroluminescence (it is written also as organic electroluminescence below) component, and relates to an organic 
EL device ingredient and an organic EL device excellent in luminescence brightness in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, although the inorganic electroluminescent element has been used as 
the flat-surface mold light source, in order to make this light emitting device drive, the high voltage of an alternating 
current is required for it. The organic electroluminescent element developed recently Have the configuration whose 
thin film containing a fluorescence organic compound was pinched in cathode and an anode plate, and an exciton 
(exciton) is made to generate by making an electron and an electron hole pour in and recombine with said thin film. 
It is the component which emits light using emission (fluorescence and phosphorescence) of the light at the time of 
this exciton deactivating. severalV- dozens — light can be emitted by about V low battery, since it is a self- 
luminescence mold, it is rich in an angle-of-visibility dependency, and visibility is high, and since it is the perfect 
solid-state component of a thin film mold, it is observed from viewpoints, such as space-saving and portability. 
[0003] Until now, various organic EL devices are reported. For example, what combined the hole-injection layer and 
the organic emitter layer of a publication with Appl.Phys.LetL51 volume, 913 pages, or JP.59-194393A the thing 
which combined the hole-injection layer and electron injection transportation layer of a publication with JP.63- 
295695 A Jpn.Journal of Applied Phisycs, 127 volumes, and the thing that combined the electron hole moving bed, 
luminous layer, and electronic transition layer of a publication with No. 2, 269-271 page are indicated, respectively, 
however — more — high — the brightness component is called for and the further improvement in an energy 
conversion efficiency and luminescence quantum efficiency is expected. Moreover, the trouble that a luminescence 
life is short is pointed out Although it passes and the factor of brightness degradation by the time is not solved 
completely, the factor originating in the organic compound which are organic EL device ingredients, such as 
disassembly of the organic compound itself which constitutes a thin film with such a light which emits the 
electroluminescent element under luminescence itself, the heat then generated, and crystallization of the organic 
compound in the inside of a thin film, is also pointed out 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention offers the new organic electroluminescent 

element ingredient and the organic electroluminescent element which emit light in high brightness. 

[0005] 

[Means for Solving the Problem] The above-mentioned purpose of this invention is attained by the following 
configuration. 

[0006] 1. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (I) for which kind is contained at least at least between anode 
plates and cathode which counter mutually in organic electroluminescent element which pinches luminous layer 
which has monolayer or organic compound thin film of two or more layers. 
[0007] 

[Formula 10] 

-iSSC(I) 

ceo 

[0008] 21 expresses aromatic series heterocycle among a formula, Z2 expresses a connection radical or a mere 
joint hand, Z3 expresses an aromatic hydrocarbon ring or aromatic series heterocycle, and R1 expresses a hydrogen 
atom or a substituent. 

[0009] 2. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
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further expressed with following general formula (A) for which kind is contained at least at least between anode 
plates and cathode which counter mutually in organic electroluminescent element which pinches luminous layer 
which has monolayer or organic compound thin film of two or more layers. 
[0010] 

[Formula 11] 

— as5E(ii) 




[001 1] Z4 expresses a nonmetal atom group required to form the aromatic series heterocycle of 5 or 6 membered- 
rings with L1 and L2 among a formula, and Z5 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L3 and L4. LI, L2, L3, and L4 
express a methine group respectively. R2 expresses a hydrogen atom or a substituent. 

[0012] 3. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (III), general formula (IV), general formula (V), general formula (VI), 
or general formula (VII) for which kind is contained at least at least between anode plates and cathode which 
counter mutually in organic electroluminescent element which pinches luminous layer which has monolayer or 
organic compound thin film of two or more layers. 
[0013] 
[Formula 12] 

-j^St(III) -ttstflv) 






X 10 O 



[0014] XI, X2, R3 t and R4 express a hydrogen atom or a substituent independently respectively among a general 
formula (III), it may join together mutually through direct or a substituent and X1 and X2 may form the condensed 
ring. Z6 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic series 
heterocycle of 5 or 6 membered-rings with L5 and L6. L5 and L6 express a methine group respectively. 
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[0015] X3, X4, R5, and R6 express a hydrogen atom or a substituent independently respectively among a general 
formula (IV), it may join together mutually through direct or a substituent, and X3 and X4 may form the condensed 
ring. Z7 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic series 
heterocycle of 5 or 6 membered-rings with L7 and L8. L7 and L8 express a methine group respectively. 
[0016] X5, X6, R7, and R8 express a hydrogen atom or a substituent independently respectively among a general 
formula (V), it may join together mutually through direct or a substituent, and X5 and X6 may form the condensed 
ring. Z8 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic series 
heterocycle of 5 or 6 membered-rings with L9 and L10. L9 and L10 express a methine group respectively. 
[0017] X7, R9, and R10 express a hydrogen atom or a substituent independently respectively among a general 
formula (VI). and Z9 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic 
series heterocycle of 5 or 6 membered-rings with L11 and L12. L1 1 and L12 express a methine group respectively. 
[0018] X8, X9, X10, and R11 express a hydrogen atom or a substituent independently respectively among a general 
formula (VEX and it may join together mutually through direct or a substituent, and aajoining X8, and X9, X9 and X10 
may form the condensed ring. Z10 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring 
or aromatic series heterocycle of 5 or 6 membered-rings with L13 and L14. L13 and LI 4 express a methine group 
respectively. 

[0019] 4. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (VIE), general formula (IX). or general formula (X) for which kind is 
contained at least at least between anode plates and cathode which counter mutually in organic electroluminescent 
element which pinches luminous layer which has monolayer or organic compound thin film of two or more layers. 
[0020] 

[Formula 13] 

-a£xt(VIII) — «5£<IX) 




[0021] X11, and X12, X13 and R12 express a hydrogen atom or a substituent independently respectively among a 
general formula (VIII), and it may join together mutually through direct or a substituent, and adjoining X1 1, and XI 2, 
XI 2 and X13 may form the condensed ring. Z1 1 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L15 and L16. L15 and LI 6 express a 
methine group respectively. 

[0022] X14, X15, and R13 express a hydrogen atom or a substituent independently respectively among a general 
formula (IX), it may join together mutually through direct or a substituent, and XI 4 and XI 5 may form the condensed 
ring. Z12 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic series 
heterocycle of 5 or 6 membered-rings with L17 and L18. L17 and L18 express a methine group respectively. 
[0023] X16, X17, and R14 express a hydrogen atom or a substituent independently respectively among a general 
formula (X), and Z13 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic 
series heterocycle of 5 or 6 membered-rings with L19 and L20. L19 and L20 express a methine group respectively. 
[0024] 5. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (XI) for which kind is contained at least at least between anode 
plates and cathode which counter mutually in organic electroluminescent element which pinches luminous layer 
which has monolayer or organic compound thin film of two or more layers. 
[0025] 

[Formula 14] 
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-«5£(xi) 




[0026] XI 8, XI 9, X20, and R15 express a hydrogen atom or a substituent independently respectively among a 
formula, and Z14 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic 
series heterocycle of 5 or 6 membered-rings with L21 and L22. L21 and L22 express a methine group respectively. 
[0027] 6. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (XII) for which kind is contained at least at least between anode 
plates and cathode which counter mutually in organic electroluminescent element which pinches luminous layer 
which has monolayer or organic compound thin film of two or more layers. 
[0028] 

[Formula 15] 
— ffit£(XII) 



[0029] Z15 expresses a nonmetal atom group required to form the aromatic series heterocycle of 5 or 6 membered- 
rings with L23 and L24 among a formula, and 216 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L25 and L26. L23, L24, L25, and L26 
express a methine group respectively. R16 expresses a hydrogen atom or a substituent. 

[0030] 7. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (XIII), general formula (XIV), general formula (XV), general formula 
(XVI), or general formula (XVII) for which kind is contained at least at least between anode plates and cathode which 
counter mutually in organic electroluminescent element which pinches luminous layer which has monolayer or 
organic compound thin film of two or more layers. 
[0031] 

[Formula 16] 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_eije 



05/07/07 



JP.2001-1 60488, A [DETAJLED DESCRIPTION] 



5/35 ^— V 



-flS^(XHI) -Hftd£(XIV) 
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-AS^(xv) 




— ^(XVI) 



?23 



^24 



jj II 1 1 



— A£i£(XVH) 

R25 




[0032] X21 f X22, R17, and R18 express a hydrogen atom or a substituent independently respectively among a 
general formula (XIH), and it may join together mutually through direct or a substituent, and adjoining X21 and X22 
may form the condensed ring. 217 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring 
or aromatic series heterocycle of 5 or 6 membered-rings with L27 and L28. L27 and L28 express a methine group 
respectively. 

[0033] X23, X24, R19, and R20 express a hydrogen atom or a substituent independently respectively among a 
general formula (XIV), and 218 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or 
aromatic series heterocycle of 5 or 6 membered-rings with L29 and L30. L29 and L30 express a methine group 
respectively. 

[0034] X25, X26, R21, and R22 express a hydrogen atom or a substituent independently respectively among a 
general formula (XV). and it may join together mutually through direct or a substituent, and aajoining X25 and X26 
may form the condensed ring. Z19 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring 
or aromatic series heterocycle of 5 or 6 membered-rings with L31 and L32. L31 and L32 express a methine group 
respectively. 

[0035] X27, R23, and R24 express a hydrogen atom or a substituent independently respectively among a general 
formula (XVI), and 220 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic 
series heterocycle of 5 or 6 membered-rings with L33 and L34. L33 and L34 express a methine group respectively. 
[0036] X28, X29, X30, and R25 express a hydrogen atom or a substituent independently respectively among a 
general formula (XVII), and it may join together mutually through direct or a substituent and adjoining X28, and X29, 
X29 and X30 may form the condensed ring. 221 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L35 and L36. L35 and L36 express a 
methine group respectively. 

[0037] 8. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (XVIII), general formula (XIX), or general formula (XX) for which kind 
is contained at least at least between anode plates and cathode which counter mutually in organic 
electroluminescent element which pinches luminous layer which has monolayer or organic compound thin film of two 
or more layers. 
[0038] . 
[Formula 17] 
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— fl$j£(XVIII) 



— fifti£<XIX) 




*31 ^26 



x 32 



X34 R27 



Z22 




— flSstfXX) 




' I z 



?2d 



X37 



[0039] X31, X32, X33, and R26 express a hydrogen atom or a substituent independently respectively among a 
general formula (XVIII), and it may join together mutually through direct or a substituent, and adjoining X31, and X32, 
X32 and X33 may form the condensed ring. Z22 expresses a nonmetal atom group required to form the aromatic 
hydrocarbon ring or aromatic series heterocycle of 5 or 6 membered-rings with L37 and L38. L37 and L38 express a 
methine group respectively. 

[0040] X34, X35 f and R27 express a hydrogen atom or a substituent independently respectively among a general 
formula (XIX), and it may join together mutually through direct or a substituent, and acjjoining X34 and X35 may form 
the condensed ring. Z23 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or 
aromatic series heterocycle of 5 or 6 membered-rings with L39 and L40. L39 and L40 express a methine group 



[0041] X36, X37, and R28 express a hydrogen atom or a substituent independently respectively among a general 
formula (XX), and Z24 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring or aromatic 
series heterocycle of 5 or 6 membered-rings with L41 and L42. L41 and L42 express a methine group respectively. 
[0042] 9. Organic electroluminescent element characterized by thing of compound of this organic compound thin film 
further expressed with following general formula (XXI) for which kind is contained at least at least between anode 
plates and cathode which counter mutually in organic electroluminescent element which pinches luminous layer 
which has monolayer or organic compound thin film of two or more layers. 



[0044] X38, X39, X40, and R29 express a hydrogen atom or a substituent independently respectively among a 
formula, and it may join together mutually through direct or a substituent and adjoining X38, and X39, X39 and X40 
may form the condensed ring. Z25 expresses a nonmetal atom group required to form the aromatic hydrocarbon ring 
or aromatic series heterocycle of 5 or 6 membered-rings with L43 and L44. L43 and L44 express a methine group 
respectively. 

[0045] Hereafter, this invention is explained to a detail. The compound expressed with the general formula (I) of this 
invention - (XXI) below is explained. 

[0046] And (XII) set and Z1 and (Z4, L1, L2) (Z15, L23, L24) aromatic series heterocycle are expressed, said general 
formula (I) and (A) — For example, a furan, a thiophene, a pyrrole, an imidazole, a pyrazole. 1, 2, 4-triazole, 1 and 2, 
3-triazole, oxazole. A thiazole, an isoxazole, an iso thiazole, furazan, a pyridine, Pyrazine, a pyrimidine, pyridazine, 
indolizine, a quinoline, an iso indole, Indore, an isoquinoline, phthalazine, a pudding, a NAFUCHI lysine, quinoxaline, 
quinazoline, cinnoline, a pteridine, a carbazole, phenanthridine, an acridine. peri MIJIN. a phenanthroline, phenazine, 
etc. are expressed. Moreover, these may have two or more substituents of arbitration independently, respectively, 
and two or more of the substituents condense them mutually, and they may form a ring further. 



respectively. 



[0043] 

[Formula 18] 



— *Sj£(XXI) 




*38 ^29 
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[0047] 23, (Z5, L3. L4), in said general formula (I) - (XXI) (Z6. L5. L6). (Z7, L7, L8). (Z8, L9, L10), (Z9. L1 1. L12), (Z10, 
L13, L14), (Z11. L15. L16), (Z12, L17. L18). (Z13. L19, L20), (Z14, L21. L22). (Z16, L25. L26), (Z17. L27. L28), (Z18, 
L29. L30). (Z19. L31. L32). (Z20, L33, L34). (Z21, L35, L36), The aromatic hydrocarbon ring which may have (Z22. 
L37, L38), (Z23, L39, L40), and (Z24, L41, L42) (Z25. L43, L44) a substituent, or aromatic series heterocycle is 
expressed. For example, benzene, naphthalene, an anthracene, an azulene, a phenanthrene, Triphenylene, a pyrene, a 
chrysene, a naphthacene, perylene, pentacene, HEKISASEN. coronene, TORINAFUCHIREN, a furan, a thiophene, a 
pyrrole. An imidazole, a pyrazole, 1 and 2. 4-triazole, 1 and 2, 3-triazole, Oxazole, a thiazole, an isoxazole, an iso 
thiazole, furazan, A pyridine, pyrazine, a pyrimidine. pyridazine, indolizine, a quinoline. An iso indole, Indore, an 
isoquinoline, phthalazine, a pudding, a NAFUCHI lysine, quinoxaline, quinazoline, cinnoline, a pteridine, a carbazole, 
phenanthridine, an acridine, peri MIJIN, a phenanthroline, phenazine, etc. are expressed. Moreover, these may have 
two or more substituents of arbitration independently, respectively, and two or more of the substituents condense 
them mutually, and they may form a ring further. 

[0048] Although R1-R29 express a hydrogen atom or a substituent respectively independently as the substituent 
expressed with R1-R29 — an alkyl group (for example, a methyl group — ) An ethyl group, an isopropyl group, a 
hydroxyethyl radical, a methoxymethyl radical, cycloalkyl radicals (for example, a cyclopentylic group — ), such as a 
trifluoro methyl radical and t-butyl Aralkyl radicals (for example, benzyl, 2-phenethyl radical, etc.), such as a 
cyclohexyl radical, Aryl groups (for example, a phenyl group, a naphthyl group, p-tolyl group, p-chlorophenyl radical, 
etc.). an alkoxy group, aryloxy groups (for example, a methoxy group, an ethoxy radical, an isopropoxy group, a 
butoxy radical, etc.) (for example, phenoxy group etc.), etc. are mentioned. These radicals may be permuted further 
and a halogen atom, a hydrogen atom, a trifluoromethyl radical, a cyano group, a nitro group, an alkyl group, an aryl 
group, an alkoxy group, an aryloxy group, an alkylthio group, a dialkylamino radical, a dibenzylamino radical, the diaryl 
amino group, etc. are mentioned as said substituent. 

[0049] Although X1-X40 express a hydrogen atom or a substituent respectively independently, as a substituent 
expressed with X1-X40. the thing of the substituent and homonymy which are expressed with said R1-R29 is 
mentioned. 

[0050] Although the example of a compound expressed with the general formula (I) of this invention - (XXI) below is 

shown, this invention is not limited to these. 

[0051] 

[Formula 19] 
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[0053] 

[Formula 21] 

rv-1 




o 



IV- 2 




o 



IV- 4 

H 




O 



IV- 5 




O 



[0054] 

[Formula 22] 

IV- 6 IV- 7 
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[0055] 

[Formula 23] 

V-1 V-2 




<i)C_Hf . 
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[Formula 25] 

VI- 1 VI -2 



VI- 3 




O N 



VI- 5 




[0058] 

[Formula 26] 
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o 

[0059] 
[Formula 27] 



VI -7 

C4H9 
I H 

N ^ 

O 



VI-9 
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o 

VII -5 
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[0061] 

[Formula 29] 



VII- 9 
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VIII -1 



VIII -2 





vin-3 



VIII -5 




o 



[0062] 

[Formula 30] 

VI11-6 



f 3 H7<i) 




O 



VIII -4 
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<TXF FR=0001 HE=005 WI=080 LX=0200 LY=1350> [0063] 
[Formula 31] 

IX- 1 IX- 2 




o 



[0064] 

[Formula 32] 

IX- 6 IX- 7 




O 
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[Formula 33] 

IX- 10 



IX- 11 




(t)C«H 9 



N N 





N N 



IX- 12 



IX- 13 




N N 





[0066] 

[Formula 34] 
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X-3 



OCH 3h 
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X-4 




I!— N 

<t)C 4 H„' 

O 



X-5 



C 3 H 7 (i) 



H 3 C 



[0067] 

[Formula 35] 
X-6 




U , 




X-7 



C 4 H 9 (n) 



U N 



X-8 



o 



[0068] 

[Formula 36] 



X-9 



H 

i— I 
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XI-6 XI-7 




[0070] 

[Formula 38] 
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(t)C 4 H 9 




XIII -3 XUI-4 




XIII- 8 XIII- 9 




[0072] 

[Formula 40] 
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XIV -1 



H 




[0073] 

[Formula 41] 

XIV -6 




[0074] 

[Formula 42] 



XIV -2 
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[0076] 

[Formula 44] 
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[0079] 

[Formula 47] 
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XVII -7 

C 4 H 9 




[0081] 

[Formula 49] 



XVII - 8 

C 4 H 9 

XVIII - 2 
XVIII -4 
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[0082] 

[Formula 50] 

XIX- 1 





XIX -5 



CaHrfi) 




[0083] 
[Formula 51] 
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XIX- 6 XIX -7 




[0084] 

[Formula 52] 

XIX- 10 XIX- 11 




[0085] 

[Formula 53] 
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[0086] 

[Formula 54] 
XX- 6 



XX- 8 




[0087] 

[Formula 55] 



XX- 7 

C 4 H 9 



XX- 9 
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XXI -3 




XXI- 4 




XXI -5 



H 3 C 



[0088] 

[Formula 56] 

XXI- 6 




C4H9 



Cm) 



XXI- 7 




XXI- 8 



XXI -9 




£0 



N 



[0089] The synthetic example of the instantiation compound of a compound expressed with the general formula (I) 
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of this invention - (XXI) below is shown. 
1. Synthetic Composition Path of Compound IX-1 [0090] 
[Formula 57] 




^ r CQ 2 CH 3 NH2NH2 




C0 2 NHNH 2 



NH2 xylene 

reflux, 9.5h 



NH 2 

1-a 

(AR^72%) 



1-a 



xylene 

120*C , 1h reflux, 8h 



Q>-COCH 2 C0 2 C 2 H 5 




O 



IX- 1 

0M56%) 



[0091] Anthranilic-acid methyl ester 90.6g was made to react under heating reflux with water hydrazine 54ml among 
a xylene for 9.5 hours. Reduced pressure distilling off of the solvent was carried out after that, a small amount of 
ethanol was added, and the rough crystal was obtained. When it furthermore recrystallized in ethanol, intermediate- 
field 1-a was obtained by 64.9g (72% of yield). 

[0092] Next, 15.0g intermediate-product 1-a and 21. Og ethyl benzoyl acetate were made to react for 1 hour, and 
were made to react under reflux further after that at 120 degrees C among a xylene for 8 hours. Under the present 
circumstances, the water and ethanol to generate were distilled off. The crystal which deposited after radiationnal 
cooling was separated. 14.7g (IX-1) (56% of yield) of compounds was obtained by furthermore recrystallizing this 
crystal with the mixed solvent of N.N-dimethylformamide and a methanol. With NMR and a mass spectrum, it 
checked that it was the purpose compound (IX-1). 
2. Synthetic Composition Path of Compound IX-2 [0093] 
[Formula 58] 



[0094] 1.18g (IX-1) of compounds was made to react at 100 degrees C with 1.33g [ of potassium carbonate ], and 
iodation n-butyl 1.00g among a dimethyl acetone for 3 hours. The **** opium poppy and 1-N hydrochloric acid 
neutralized after that. By separating a product and recrystallizing in an acetonitrile, 0.97g (IX-2) (68%) of compounds 
was obtained. With NMR and a mass spectrum, it checked that it was the purpose compound (IX-2). 
3. Composition of Compound XVTI-4 [0095] 
[Formula 59] 




IX-1 




IX-2 
0R^68%) 
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xvn-4 

[0096] Compound XVII-4 are Reference Carmen. Avendano.et It compounded by the approach of a publication to al., 
J.Chem.Soc.Perkin.Trans.2, Vo!8, and (1 993) P1 547-1 555. 

[0097] In this invention, fundamentally, an organic EL device pinches a luminous layer between the electrodes of a 
pair, and has the structure where the hole-injection layer and the electron injection layer were made to intervene if 
needed. Specifically, there is structure of (i) anode plate / luminous layer / cathode (ii) anode plate / hole-injection 
layer / luminous layer / cathode (iii) anode plate / luminous layer / electron injection layer / cathode (iv) anode 
plate / hole-injection layer / luminous layer / electron injection layer / cathode. 

[0098] The above-mentioned luminous layer provides the interior of a luminous layer with the place of the 
recombination of the impregnation function to in.which an electron hole can be poured in by the anode plate or the 
hole-injection layer at the time of (1) electric-field impression, and an electron can be poured into it from cathode 
or an electron injection layer, the transportation function, to which the charge (an electron and electron hole) which 
carried out (2) impregnation is moved by the force of electric field, (3) electrons, and an electron hole, and has the 
luminescence function tie this to luminescence etc. However, although size may be in the transportation function in 
which an electron hole is poured in, easy and an electron are poured in, and a difference may be in easy, and it is 
expressed with the mobility of an electron hole and an electron, what has the function to which one of charges are 
moved at least is desirable. About the class of luminescent material used for this luminous layer, there is especially 
no limit and a thing conventionally well-known as a luminescent material in an organic EL device can be used. Such 
a luminescent material is mainly an organic compound, and the compound of a publication is mentioned [ 26-page ] 
by the desired color tone for example, from Macromol.Symp. 125-volume 17 pages. 

[0099] as the approach of forming a luminous layer using the above-mentioned ingredient — vacuum deposition, a 
spin coat method, the cast method, and LB — although it can form by thin-film-izing by well-known approaches, 
such as law, it is desirable that it is especially the molecule deposition film. Here, molecule deposition film is the thin 
film which deposition was carried out and was formed from the gaseous-phase condition of the above-mentioned 
compound, and film solidified and formed from the melting condition or liquid phase condition of this compound, 
usually, this molecule deposition film — LB — it is distinguishable with the thin film (molecule built up film) formed 
of law, and the difference of condensation structure and higher order structure and the functional difference 
resulting from it. 

[0100] Moreover, after this luminous layer melts the above-mentioned luminescent material to a solvent and 
considers as a solution with binding material, such as resin, as indicated by JP,57-51781,A, it can thin— film-ize this 
with a spin coat method etc., and can form it Thus, although there is especially no limit about the thickness of the 
formed luminous layer and it can choose suitably according to a situation, it is usually the range of 5nm - 5 
micrometers. What uses the large (4e V or more) metal, the alloy, the electrical conductivity compounds, and such 
mixture of a work function as electrode material as an anode plate in this EL element is used preferably. As an 
example of such electrode material, conductive transparent materials, such as metals, such as Au, Cul, 
indiumtinoxide (ITO). and Sn02, ZnO, are mentioned. The above-mentioned anode plate may form a pattern through 
the mask of a desired configuration at the time of vacuum evaporationo and sputtering of (100- micro meter or more 
extent) and the above-mentioned electrode material, when a thin film may be made to form such electrode material 
by approaches, such as vacuum evaporationo and sputtering, and the pattern of a desired configuration may be 
formed by the photolithography method or it seldom needs pattern precision. When taking out luminescence from 
this anode plate, it is desirable to make permeability larger than 10%, and below hundreds of ohms / ** of the sheet 
resistance as an anode plate are desirable. Although thickness is furthermore based also on an ingredient, lOnm - 1 
micrometer is usually preferably chosen in 10-200nm. 

[0101] What, on the other hand, uses the small (4eV or less) metal (an electron injection nature metal is called), the 
alloy, the electrical conductivity compounds, and such mixture of a work function as electrode material as cathode 
is used. As an example of such electrode material, a sodium and sodium-potassium alloy, magnesium, a lithium, 
magnesium / copper mixture, magnesium / silver mixture, magnesium / aluminum mixture, magnesium / indium 
mixture, aluminum / aluminum oxide (aluminum 203) mixture, an indium, a lithium / aluminum mixture, a rare earth 
metal, etc. are mentioned. In these, the mixture of the point of endurance over electron injection nature, oxidation, 
etc. to an electron injection nature metal and the second metal which is a metal with it, for example, magnesium / 
silver mixture, magnesium / aluminum mixture, magnesium / indium mixture, aluminum / aluminum oxide (aluminum 
203) mixture, a lithium / aluminum mixture, etc. are suitable. [ the large value of a work function and ] [ more stable 
than this ] The above-mentioned cathode can produce such electrode material by making a thin film form by 
approaches, such as vacuum evaporationo and sputtering. Moreover, below hundreds of ohms / ** of the sheet 
resistance as cathode are desirable, and 10nm - 1 micrometer of thickness is usually preferably chosen in 50- 
200nm. In addition, in order to make luminescence penetrate, if either the anode plate of an organic EL device or 
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cathode is transparent or translucent, it improves [ luminous efficiency ] and is convenient 

[0102] Next, the hole-injection layer prepared if needed By having the function to transmit the electron hole poured 
in from the anode plate to a luminous layer, and making this hole-injection layer intervene between an anode plate 
and a luminous layer The electron which many electron holes were poured into the luminous layer by lower electric 
field, and was moreover poured into the luminous layer from cathode or an electron injection layer is accumulated 
by the interface in a luminous layer with the obstruction of the electron which exists in the interface of a luminous 
layer and a hole-injection layer, and turns into a component which was excellent in luminescence engine 
performance — luminous efficiency improves. About the ingredient (henceforth a hole-injection ingredient) of this 
hole-injection layer, if it has the aforementioned desirable property, there is especially no limit, and it can choose 
and use the thing of arbitration in photoconductive material conventionally out of what is commonly used as a 
charge impregnation transportation ingredient of an electron hole, or the well-known thing used for the hole- 
injection layer of an EL element. 

[0103] The above-mentioned hole-injection ingredient may have impregnation of an electron hole, or electronic 
obstruction nature, and may be any of the organic substance and an inorganic substance, as this hole-injection 
ingredient — for example, a triazole derivative, an OKISA diazole derivative, an imidazole derivative, the poly aryl 
alkane derivative, a pyrazoline derivative, a pyrazolone derivative, a phenylenediamine derivative, an arylamine 
derivative, an amino permutation chalcone derivative, an oxazole derivative, a styryl anthracene derivative, and full - 
- me — non, a derivative, a hydrazone derivative, a stilbene derivative, a silazane derivative, an aniline system 
copolymer and conductive polymer oligomer, especially thiophene oligomer, etc. are mentioned. As a hole-injection 
ingredient, although the above-mentioned thing can be used, it is desirable to use a porphyrin compound, an 
aromatic series tertiary-ami ne compound and a styryl amine compound, especially an aromatic series tertiary-amine 
compound. 

[0104] As an example of representation of the above-mentioned aromatic series tertiary-amine compound and a 
styryl amine compound N, N, N\ and N'-tetra-phenyl -4. 4'-diamino phenyl;N. N'-diphenyl-N. N'-screw (3- 
methylphenyl)-[1 and 1 *-biphenyl]-4, and 4*-diamine (TPD); 2 and 2-screw (4-G p-tolylamino phenyl) propane; 1 and 
1 -screw Cyclohexane; The N, N, N\ and N'-tetra — p-tolyl -4, 4 , -diamino biphenyl;1, a 1 -screw (4-G p-tolylamino 
phenyl)-4-phenylcyclohexane; screw (4-G p-tolylamino phenyl) Phenylmethane; (4-dimethylamino-2-methylphenyl) 
A screw Phenylmethane;N, N'-diphenyl-N, and N'-JI (4-methoxypheny) -4, a 4'-diamino biphenyl; An N, N, N\ and 
N'-tetra-phenyl -4, 4 -diamino diphenyl ether;4, and 4-screw (4-G p-tolylamino phenyl) Biphenyl; N, N, and N-Tori 
(Diphenylamino) Amine; 4- (p-tolyl) (G p-tolylamino)-4'-[4-(G p-tolylamino) styryl] stilbene; A 4-N, N- 
diphenylamino-(2-diphenyl vinyl) benzene;3-methoxy-4'-N, and N-diphenylamino still benzene;N-phenyl carbazole, 
Furthermore, the thing which has in intramolecular two fused aromatic rings indicated by U.S. Pat No. 5,061,569, For 
example, a 4 and 4'-screw [N-(1-naphthyl)-N-phenylamino] biphenyl (NPD), 4 and 4' by which the triphenylamine 
unit indicated by JP,4-308688A was connected with 3 starburst molds — 4" (MTDATA) of - tris [N-(3- 
methylphenyl)-N-phenylamino] triphenylamines etc. is mentioned. 

[0105] Moreover, p mold-Si, p mold - Inorganic compounds, such as SiC, can also be used as a hole-injection 
ingredient this hole-injection layer — the above-mentioned hole-injection ingredient — for example, a vacuum 
deposition method, a spin coat method, the cast method, and LB — it can form by thin-film-izing by well-known 
approaches, such as law. Although there is especially no limit about the thickness of a hole-injection layer, it is 
usually 5nm - about 5 micrometers. This hole-injection layer may be 1 layer structure which consists of a kind of 
the above-mentioned ingredient or two sorts or more, and may be a laminated structure which consists of two or 
more layers of the same presentation or a difFerent-species presentation. 

[0106] Furthermore, as the ingredient, the thing of arbitration can be chosen and used for the electron injection 
layer used if needed out of a conventionally well-known compound that what is necessary is just to have the 
function to transmit the electron poured in from cathode to a luminous layer. As an example of the ingredient 
(henceforth an electron injection ingredient) used for this electron injection layer, heterocycle tetracarboxylic acid 
anhydrides, such as a nitration fluorene derivative, a diphenyl quinone derivative, a thiopyran dioxide derivative, and 
naphthalene perylene, a carbodiimide, a deflection ORENIRIDEN methane derivative, anthra quinodimethan and an 
anthrone derivative, an OKISA diazole derivative, etc. are mentioned. Moreover, although a series of electron 
transport nature compounds indicated by JP.59-1 94393,A were indicated in this official report as an ingredient 
which forms a luminous layer, examination of this invention persons showed that it could use as an electron 
injection ingredient. Furthermore, in the above-mentioned OKISA diazole derivative, the thiadiazole derivative which 
permuted the oxygen atom of an oxadiazole ring by the sulfur atom, and the quinoxaline derivative which has the 
quinoxaline ring known as an electron withdrawing group can also be used as an electron injection ingredient 
Moreover, the metal complex (Alq), for example, tris (eight quinolinol) aluminum, of an eight-quinolinol derivative, Tris 
(5, 7-dichloro-eight quinolinol) aluminum, tris (5, 7-dibromo-eight quinolinol) aluminum, Tris (2-methyl-eight 
quinolinol) aluminum, tris (5-methyl-eight quinolinol) aluminum. Metal complexes with which the central metal of 
these metal complexes replaced In, Mg, Cu, calcium, Sn, Ga, or Pb, such as screw (eight quinolinol) zinc (Znq), can 
also be used as an electron injection ingredient In addition, that by which a metal free-lancer, metal 
phthalocyanines, or those ends are permuted with the alkyl group, the sulfonic group, etc. can also be preferably 
used as an electron injection ingredient Moreover, the JISUCHIRIRU pyrazine derivative illustrated as an ingredient 
of a luminous layer can also be used as an electron injection ingredient, and they are n mold-Si and n mold like a 
hole-injection layer. - Inorganic semi-conductors, such as SiC, can also be used as an electron injection ingredient 
[0107] this electron injection layer — the above-mentioned compound — for example, a vacuum deposition method. 
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a spin coat method, the cast method, and LB — a film can be produced by the thin film-ized method law etc. is 
well-known, and it can form. Although especially a limit does not have the thickness as an electron injection layer, it 
is usually chosen in 5nm - 5 micrometers. This electron injection layer may be 1 layer structure which consists of 
these electron injection ingredient kinds or two sorts or more, or may be a laminated structure which consists of 
two or more layers of the same presentation or a different-species presentation. 

[0108] Next, the suitable example which produces an organic EL device is explained. If the method of producing an 
EL element which consists of the aforementioned anode plate / hole-injection layer / luminous layer / electron 
injection layer / cathode as an example is explained, first, on a suitable substrate, 1 micrometer or less of thin films 
which consist of desired electrode material, for example, matter for anode plates, will be made to form by 
approaches, such as vacuum evaporationo and sputtering, so that it may become the thickness of the range of 10- 
200nm preferably, and an anode plate will be produced. Next, the thin film which consists of an ingredient of the 
hole-injection layer which is a component ingredient, a luminous layer, and an electron injection layer is made to 
form on this. 

[0109] The anion of a compound and the salt of a metal cation which are expressed with the general formula (I) of 
this invention - (XXI) may be contained in which layer of a hole-injection layer, an electron hole transportation layer, 
a luminous layer, an electron injection layer, and an electronic transportation layer, and can form the compound and 
layer of independent or others. 

[0110] As the approach of thin-film-izing, although there are a spin coat method, the cast method, vacuum 
deposition, etc. like the above, the point of the homogeneous film being easy to be obtained and being hard to 
generate a pinhole to a vacuum deposition method is desirable. When adopting a vacuum deposition method as thin 
film-ization, although it changes with crystal structures, meeting structures, etc. which are made into the class of 
compound to be used, and the purpose of the molecule deposition film, as for the vacuum evaporationo condition, it 
is desirable to choose suitably whenever [ boat stoving temperature ] generally in 50-450 degrees C, a 10-6 to ten 
to 3 Pa degree of vacuum, the evaporation rate of 0.01-50nm/second, the substrate temperature of -50-300 
degrees C, and the range of 5nm - 5 micrometers of thickness. 

[01 1 1] A desired organic EL device is obtained by making the thin film which consists of matter for cathode on it 
form by approaches, such as vacuum evaporationo and sputtering, after formation of these layers, so that 1 
micrometer or less may become the thickness of the range of 50-200nm preferably, and preparing cathode. 
Although it is desirable for it to be consistent by one vacuum suction, and to produce from a hole-injection layer to 
cathode as for production of this organic EL device, it is also possible to make production sequence reverse and to 
produce it in order of cathode, an electron injection layer, a luminous layer, a hole-injection layer, and an anode 
plate. Thus, luminescence can be observed, if + is impressed for an anode plate and it impresses about electrical- 
potential-difference 5-40V for cathode as a polarity of in impressing direct current voltage to the obtained 
organic EL device. Moreover, even if it impresses an electrical potential difference with a reverse polarity, 
luminescence is not produced at all, without a current flowing. Furthermore, in impressing alternating voltage, only 
when an anode plate changes + and cathode changes into the condition of - it emits light. In addition, the wave of 
the alternating current to impress is arbitrary and good. 
[0112] 

[Example] Although an example is given and this invention is hereafter explained to a detail, the mode of this 
invention is not limited to this. 

[01 13] After performing patterning to the substrate (NA[ by the NH techno glass company ]- 45) which formed 
150nm (indiumtinoxide) of ITO(s) on the glass plate as a production anode plate of the organic EL device for 
example 1 (1-1) comparison, the transparence support substrate which prepared this ITO transparent electrode was 
cleaned uftrasonically by isopropyl alcohol, it dried with desiccation nitrogen gas, and UV ozone washing was 
performed for 5 minutes. 

[01 14] This transparence support substrate is fixed to the substrate electrode holder of a commercial vacuum 
evaporation system. On the other hand, N, N'-diphenyl-N, N'-screw (3-methylphenyl) [1 and 1-biphenyl]-4, and 4'- 
diamine (TPD) 200mg is put into the resistance heating boat made from molybdenum. 200mg of comparison 
compounds Q -1 was put into another resistance heating boat made from molybdenum, 200mg (Alq3) of tris(8- 
hydroxyquinolinate)aluminium was put into still more nearly another resistance heating boat made from molybdenum, 
and it attached in the vacuum evaporation system. Subsequently, after decompressing a vacuum tub up to 4x10 to 4 
Pa, it energized on said heating boat containing TPD, heated to 220 degrees C, and vapor-deposited to the 
transparence support substrate by the evaporation rate 0.1 - 0.3 nm/sec, and the hole-injection layer of 60nm of 
thickness was prepared. Furthermore, it energized on said heating boat containing a compound Q -1, heated to 220 
degrees C, it vapor-deposited on said hole-injection layer by the evaporation rate 0.1 - 0.3 nm/sec, and the 
luminous layer of 40nm of thickness was prepared. In addition, the substrate temperature at the time of vacuum 
evaporationo was a room temperature. Furthermore, it energized on said heating boat containing Alq3, heated to 250 
degrees C, it vapor-deposited on said luminous layer by evaporation rate 0.1 nm/sec, and the electron injection 
layer of 20nm of thickness was prepared. In addition, the substrate temperature at the time of vacuum evaporationo 
was a room temperature. 

[0115] Next, open a vacuum tub and the rectangle hole vacancy mask made from stainless steel is installed on an 
electron injection layer. On the other hand, put magnesium 3g into the resistance heating boat made from 
molybdenum, and 0.5g of silver is put into the basket for vacuum evaporationo made from a tungsten. After 
decompressing a vacuum tub up to 2x10 to 4 Pa again, energize on the boat containing magnesium and magnesium 
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is vapor-deposited by the evaporation rate 1.5 - 2.0 nm/sec. Under the present circumstances, organic EL device 
OLED-1 for a comparison was produced by heating a silver basket to coincidence, vapor-depositing silver by 
evaporation rate 0.1 nm/sec, and considering as the counterelectrode which consists of mixture of said magnesium 
and silver. 

[0116] Furthermore in the above, organic EL device OLED— 2 for a comparison were produced by the completely 

same approach except having transposed the compound Q -1 to the compound Q -2. 

[0117] The structure of TPD used above. Alq3, a compound Q -1, and a compound Q -2 is shown below. 

[0118] 

[Formula 60] 

TPD Alq3 




[0119] (1-2) In production of organic EL device OLED-1 for the comparison by the production above (1-1) of the 
organic EL device of this invention, organic EL device OLED-3-OLED-36 of this invention were produced by the 
completely same approach as organic EL device OLED-1 except transposing a compound Q -1 to the compound of 
this invention shown in Table 1 and Table 2. 

[0120] 10 volts of direct currents were impressed to organic EL device OLED-1 for organic EL device OLED-3- 
OLED-36 and a comparison of this invention, and OLED-2 by having used as cathode the counterelectrode which 
consists the ITO electrode of a component of an anode plate, magnesium, and silver, and measurement evaluation of 
the luminescence brightness was carried out. The value (relative value) of the ratio of the highest luminescence 
brightness of each organic EL device sample when setting the comparative highest luminescence brightness of 
organic EL device OLED-1 to 1.0 is shown in Table 1 and Table 2. 
[0121] The above progress and a result are shown in Table 1 and Table 2. 
[0122] 
[Table 1] 
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!0123] 
Table 2] 
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OLED— 26 


XV-7 


17 




OLED — 27 


xvn-i j 


17 


*f|t« ! 


OLED- 28 


XVII -5 


18 




OLED— 29 


XVII -2 


17 
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19 




! OLED— 33 
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[0124] It is in ** that the organic EL device which used the compound of this invention (considering as a luminous 
layer) shows luminescence of high brightness so that clearly from Table 1 and Table 2. 

[0125] After performing patterning to the substrate (NA[ by the NH techno glass company ]- 45) which formed 
150nm of ITO(s) on the glass plate as a production anode plate of the organic EL device of example 2 (2-1) this 
invention, the transparence support substrate which prepared this ITO transparent electrode was cleaned 
ultrasonically by isopropyl alcohol, it dried with desiccation nitrogen gas, and UV ozone washing was performed for 5 
minutes. 

[0126] After fixing this transparence support substrate to the substrate electrode holder of a commercial vacuum 
evaporation system and decompressing a vacuum tub up to 4x10 to 4 Pa, TPD was vapor-deposited to the 
transparence support substrate by the evaporation rate 0.1 - 0.3 nm/sec, and the hole-injection layer of 60nm of 
thickness was prepared. Furthermore, from a source of vacuum evaporationo which is different in compound III— 5 of 
the screw (2-methyl-8-quinolate) (4-phenyl phenolate) aluminum and this invention of the following structure, vapor 
codeposition was carried out with the mass ratio 100:1 on said hole-injection layer by the evaporation rate 0.1 - 0.3 
nm/sec, and the luminous layer of 40nm of thickness was prepared. Furthermore, said heating boat containing Alq3 
was energized, and it heated to 250 degrees C, it vapor-deposited on said luminous layer by evaporation rate 0.1 
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nm/sec, and the electron injection layer of 20nm of thickness was prepared In addition, the substrate temperature 
at the time of vacuum evaporationo was a room temperature. Furthermore on it, organic EL device OLED-37 of this 
invention were produced from a source of vacuum evaporationo which is different in magnesium and silver by 
carrying out vapor codeposition with a mass ratio 6:1 by the evaporation rate 1.5 - 2.0 nm/sec, and considering as 
the counterelectrode which consists of mixture of said magnesium and silver. 
[0127] 

[Formula 61] 




[0128] Furthermore in the above, organic EL device OLED-38-OLED-43 of this invention were produced by the 
completely same approach except transposing compound III-5 to compound IX-1, IX-4, XVI-3, XVIE-3, XIX-9, and 
XX-8. 

(2-2) In production of this invention in the production above (2-1) of the organic EL device for a comparison of 
organic EL device OLED-37, without using compound ffl-5, it vapor-deposited in thickness of 40nm only using screw 
(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum (Alq3), and organic EL device OLED— 44 for a comparison 
were produced by the completely same approach as OLED-37 except having considered as the luminous layer. 
[0129] 10 volts of direct currents were impressed to organic EL device OLED-44 for organic EL device OLED-37- 
OLED-43 and a comparison of this invention by having used as cathode the counterelectrode which consists the 
UO electrode of a component of an anode plate, magnesium, and silver, and measurement evaluation of the 
luminescence brightness was carried out. The value (relative value) of the ratio of the highest luminescence 
brightness of each organic EL device sample when setting the comparative highest luminescence brightness of 
organic EL device OLED-44 to 1.0 is shown in Table 3. 
$130] The above progress and a result are shown in Table 3. 
$131] 

Table 3] 
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IX- 1 


17 




OLED— 39 


IX-4 
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OLED-41 
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17 




OLED-42 


XIX -9 


18 




OLED-43 


XX-8 


16 




OLED-44 




1.0 





[0132] It is in ** that the organic EL device which used the compound of this invention (considering as a doping 
ingredient) shows luminescence of high brightness so that clearly from Table 3. 

[0133] After carrying out the spin coat only of the compound (IV-2. Vfl-7, Vffi-2, IX-10, X-4, XVD-7, XVffl-2, XIX-6, 
XX-7) of example 3 this invention on ITO, it turned out that the organic EL device sample of the monolayer 
configuration which vapor-deposited cathode also emits light green fromblueonthe electrical potential difference 
of 10-18V. 
[0134] 

[Effect of the Invention] By this invention, the new organic electroluminescent element ingredient and the organic 
electroluminescent element which emit light in high brightness can be offered. 
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I, -Y^v^A^ ->K (I TO) . Sn0 2 , Z 

nO&if©*?m3l!WW*lf <b;ft5o ±E&§®(i. 

£9, 5HJH£fM£-t^ 7tMJy^7 7^-ST'gfi 

©^©'^-^fc^/fcLTk «£<, fcSVMi^-v 

9 ifiJKi: L/iV^-a-Ji (lOOnmHli 
S) , ±E«tt*K©IM***'<y*y >^i$fc:BrS© 
W^^^^tt^-y^Ltti^o ::© 
»*J:9«JfcS:Bi9tt|-f»^fcH:. as*& l 0%J:9 

t«t5«^ MlOnm~lMm, #*L<iilO~2 
0 0 nm©jEB-C8lJiT/5. 

[0 10 1] (t^i: LTtt. tt*Bflft©/h$i^ 

(4eVKT) (fll^aEAtt^JRirfti-S) > * 

LTI4, -^hy^A, tby->A-*'J|>AM. ^ 

•?{r* t stJ*/'( tiv*-^!*/ 
mcT>v*~t>j>, (ai 2 o 3 ) js-&&, •Y^^A, y 

tu5c w^e>©tf>-e» m^-aAttst/^k^ if ^#1-5 

m-=FaAf4^StrixJ:9tt*PJ»ro 

^A/i?-fkr/w5 = ^i>. (Ai 2 o 3 ) jg-g-^i, y^^^. 

J; 9 , »RSr^fi£$^5rir(wJ;9, 

#2>o vx<n<s-vmi\-mMQ/uvxT 

.*s»*L,<. iOPttiiliri Onm~l ^ m. JftKtt 
5 0~2 0 Onm©®itIimS. &ib\ 
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[0 10 2] &tc. U-T^tT btlZTETUZXm 

*U r«IE?L&AJifclW£»^<Binfc4H9E3*a 
Z.t»w«t9, J:>?{g:^a;#T*#<WIE?L^*eicttA 

£*LfcST-li. ^)tetiE?LaAS©#Blc#?5E-t-5m 
*©RSfc*9» 3S7t)lrtw#EJ£&«£;tx387t$*ri J 

<> Jt*e»»fc*JV^T» jE?L©«»aAl(iafe*t 

»fc U-C«ffl*«h.T^St©^»EL#^-©]E?LaAJUc 

10 10 3] iKETL&AWfttt, S^tf> 
5/J>«i|*. 7i=l/V-^7 5 

fc*mttas#*-*y =*v-, ^tc^^v^y =f-?- 

tt£**tre>ft&. lEJLttAtftti: LXtt, ±ISC>t>(£> 

[0 10 4] ±e^#is*=»T5 v{k^*2fcw^^-y 

/WT$ yit&VKOftmMk LTtt, N, N, N' , N' 
-fF77xi/U-4, 4' -V7^ /7x.-/U ; N, 
N' N' — t'^ (3 — yfvU:73L=. 

/U) - Cl, 1' - t'7x=*] -4, 4' -^7^ 
(TPD) ; 2, (4-^-p-MJ/U757 
-fn/^-y ; i, l-t*^ (4-v^-p-hy 
/WT$/7ai=/U) D^dr-y->- ; N, N, N' , 
N' -7h7-p-F LI/U-4, 4' -^75/^71 
-/U; 1, (4-y-p-H;/U7?77i- 
/U) -4 n^drf-V ; tf* (4-^^^ 
/l'7 5y'-2-^f/I/7i-/l/) 7i-W^y; t'^. 

(4-v^-p- h yyu7S y y ^—>v) 7iiW^ 

> ; N. N' -&?7:*=./U-N, N' -7 
■>7i^/U) -4, 4' — v>7 5 J t'y^=-/U ; N, 
N, N' , N' -7F77i^-4, 4' -77^7 
v?7i=yux-' r/U ; 4, 4' — t'* (y7ii/l'7 5 
/) tf7x^;U;N, N, N— h V (p-MJ/t") 75 



(35) 

6S 

> ; 4 - (v?-p - hy/UT^y) -4' - [4- (5? 
-p-M^^y) ^^-y/W] ^^/1"<>;4-N t 
N-77i-*7^- (2-v^7is/l'f=;l') 

; 3 -y b^->-4' -N, N-77x^7;/ 
*<?Vl"< ; N-7 = =wP7j/uX/— $ bl^ 

^H^fW^S, 0 6 1, 5 6 9*KE«SiXTl^ 

4' -tT* [N— ( 1 -t7f/U) -N-71-^7 5 
y] tf7x=* (NPD) . HI¥4-3 0 8 6 8 8^ 
io (CiB|££;h/0*?> h\) 7x-^7? ya=y F)lS3o7 
hS^iI^$Hfc4 t 4' , 4"-M* 
[N— O-^fWx^) y) 
MJ7^^/WT$V (MTDATA) & if/S^tf b*t 

[0 10 51 *t pS-Si, pS-S i Cfti?<7>« 

«Wb^*tjEattAimi: uTftianwima. 

ClOIETLaAiite, ±CIE?LaAtt-«-Sr, 

20 #5o iE7LSEAJi©fflWlcov^-CttWz:f|iiJI8J±*t^s, 
atli5nm~5^mgtf&5. r <0IE?LaASt4, 
±e#tt©-«Xtt - «£ll±i5» 4 5—** Jt X' fooT 

[0 10 6] ^StJ^CTffl^lbixS^ffiA 

*h\ HMSiijaASiifcm^ijBjtafceftf 5«« 

*>©t> *»e>ffi*© trosrs^ uxffl^s r t 5o 
r<o*^aASicffl^p>^5*r» (eiT, «^aAW^ 

30 tl,>7) (DtfiJi LTtt, = hnra^^/U^-uy^^, 
^7x-^;y», fte7Vi?t*->KSI* 
t7^i/y<P wWi 

7yh7*7^^>'SU ! 7yhnyR#^ ^-dr 

9- 1 9 4 3 9 3^«^SB«SiXT^5-»wm^-e 
Stt{t**H:. ^ffl-Ctt^7tSSr^1-?>fi-»t UT 

ifc, 8-^y y y-/p&^«w&JB$gtt, fi»J 
±«hy^. (8-*yyy-/w) 7/k=^ (a i 

q) ; hy^. (5, 7-7^DD-8-*7 l jy-/l') 

t/us-?a, hy^(5, 8-*y y 

y— yw) 7/U5-7A, hy^ (2-y^/u-8-^-y 
yy— /w) 7/i-5 = 7^> hy^ ( 5 -y ^/l^- 8 -^Sr 
so yyy-/w) t/u^^^a, (8-^y y y-^) 
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Sm (Znq) R.VZtiL>C>&mt&#<D<P>i>&m 
«!ln, Mg, Cu, Ca, Sn, GaXliPbJcSt 

£T?«ft£*lTV*S LT^S U< 

5;tm5L, E?L&AJBi:B«U:nffl-S i , n 
[0 10 7] Z<Dm,l-1ZA!§te. ±Eft**«:, Wsttf 

[0 10 8] fcfc. #»EL*^S:f^«-rS»ai*«Sr 

rw-*-*. Mitt, «reo»«/jE?LaAJi/«3te« 

It 1 0 - 2 0 0 n mOllOif Ic/Jli J: 5 1, 

[oio9] #3891cd— j&3S; ( i ) ~ (xxi) -e«£*i 

[Olio] j*flWb©#jfci: LT(i, MfE©$o< * t"^ 

*r*JB-*-*#£\ ^:CDil»*#tt v ttffltSftA*©! 
ft. &?4flltoBtti:1-SISJMtift. 
J: 9**5*. hjpfi«aa5 0~4 5 0t, 

X£gl 0 -6 ~l 0 -3 P a. ^jfitSO. 0 1~50n 
m/fj\ g&f&S- 5 0~3 0 0"C. if 5nm~5(i 

mefta-vft£ft£::j:*s$ u\, 
[0111] %<D±iz.m&m®'g 

frbttZMlSH. 1 MmtlT»* t<«5 0~2 0 0 n 
9. Bfa«?*«EL*^#e>*l.5. :©tiEL#f 



(36) 

it®, m^aAg. ss^s. iE?LffiAJ§, muaMK.tt 

»*4:-©«ttt LTtE5~4 0VSi4Mt5 

io [0112] 

[JHtffl KIT, IW«Sr*rfT*«M«:»afclftWr 

[0113] HJfi^J 1 

(1-1) IttMoffttELftT-Oftft 
tt@ir LT#7*«±«C I TO (W >W Kf-s>** > 
K) Sri 5 0nmfiEffilLfcS« (NHf?;^7^ttS 
NA-4 5) sV^Srfrofcffe, r<E> I TOS 

U ttftftftjfX-CftJtL. UVt/Vi5& 

[oii4] z<Dmw3cftmmz, mjR«>*£is*36« 
©i«*/i/^-iciigL, -75. *y77>w&mm 

H:> N, N' -'^7i^-N, N' -tf* (3 

-^f*7i=/i/) [i, i' -tr^^/Ki -4, 

4' -i^7;y (TPD) 2 0 0mg£AiV &HO*rV 
^^^HffitfchUKlJK- h lCjfc8Mbfr*Q- 1 £ 2 0 0 m 

g Att, $ y 7r>ifite!)Piit;- h tc h y 

* (8-t Kn^i/*/ y -f— h) TA'?: (A 1 

q3) Sr2 0 0mgAtl^ *ffi3R*S6«l^«tf+»tfc. * 
30 l^-Cr\ K^lfSr4 X l 0~ 4 P a^.X^&Ltcm, TPD 
OAofciriB^IP^- htCJi^LT, 2 2 0 < C±T?*Dfi 
L» IfSSO. 1-0. 3nm/sect«)ll 
fcfcUfctU 0 nm^jEILaAS^Kltfco $ & 

{C, ft-&*Q- lWAofcBWaiPSRjK- MCISLT2 
2 OtttWL^ ^#iiS0. 1~0. 3nm/se 
c •eflMejE7LSEA»±fcD5* LT^J14 0 n m»iM 

ib{-> Al q 3<OAofcgrlESD^- KCiiSLT2 5 
ori-C-Jnt&U ^«iSS0. 1 nm/s e c Xffim& 
40 3tl<D±tC«K« 0 n mOllT-ttAl^Klt 

[0 1 15] ft^ KS«Srfo»t, S^aASro±(-^ 

y ^vWftSttPUR*- Mc-7^->7A 3 g ^AtL, 
?y^fyl<Dltffl^^^h(c®?rO. 5gA 
tls St>'X^tfSr2 X l 0" 4 P ai-C'MBELfcm, 
4->7M9 (D#- h(CiimtT^*iSgl. 5~2. 
0nm/sect*^nv'7A?:itU ^CD^, |^B# 
(C^^^-T-y hSrJO^b, ^^FiSgO. 1 nm/s e 
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OLED- 1 SrfE§!!Lfc 0 

[0 116] $ b»C±|Elw*S^T, flAfcQ-lfcffrfr 

ffiEL JU^-O L E D - 2 Srf£®! Lfc. 
TPD 



72 



* [0 117] ±iET'<£fflLfcTPD, A 1 q 3 , iti 
[0 118] 

[ft 6 o] 



Alq3 





N N 



Zn 



.2 + 



[0 119] (1-2) *«M©^r«EL*?-«)fm 

±ie (i-i) x'<Ditmm<D^mELmi-oLED- 1 

<0ffcKfc*Jl*-C. ft-&*>Q-lfc*l, * 2 fcjj*-*-;MB 
W©ft^*Kl«#»*.a«*tt:*PKE LfSt^-O L E D - 
1 ti<iC*ftf*^OflEL#^OLED-3 
~OLED-3 6£fERLfc. 
[0120] *^WW=t«E Li-fOLED- 3~OL 
ED-3 6*J«t^Jt^ro^T#ELm^-OLED- 1 i: 

OLED-2JC, m*<Di Tonm&mm, 




LED-l©«S!563W«Srl. 0 k. Vtct #©*P«E 
£Sl , *2I^-T. 

[0121] et±©aa*ij:tws*s:aEi. «2ic^ 

[0 12 2] 
[*1] 
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73 74 



mm el 

UW No. 








0LED-1 


Q-i 


1.0 


ittS 


01ED-2 


Q-2 


1.2 




0LED-3 


M-2 


14 




OLED-4 


III -8 


15 




0LED-5 


IV-2 


17 




OLED-6 


rv-9 


17 




OLED-7 


V-6 


15 




OLED-8 


V-7 


16 




OLED-9 


VI -2 


16 




OLED-10 


VI -8 


17 




0LED-1J 


vn-4 


18 




0LED-12 


VII-8 


16 




0LED-13 


VIII -2 


17 




0LED-14 


vni-8 


18 




0LED-15 


DC-2 


17 




OLED-16 


IX-6 


18 




0LED-17 


IX- 10 


18 




| 0LED-18 


IX-12 


17 




OLED-19 


X-4 


19 




OLEO-20 


X-7 


17 




OLED-21 


XI-4 


18 




OLED-22 


XI-7 


19 





[0 12 3] 



* * [^2] 



^«|ELS6^ 
St*4 No. 






mm 


OLED-23 


xrv-2 


17 




0LED-24 


XIV-9 


15 




OLED-25 


XV-6 


16 




OLED-26 


XV-7 


17 




OLED-27 


xvn-i 


17 




OLED-28 


XVI1-5 


18 




OLED-29 


XVII -2 


17 




0LE0-30 


XV1II-4 


18 




OLED-31 


XIX-5 


18 




OLED-32 


XIX-11 


19 




0LE0-33 


XX-4 


18 




OLED-34 


XX-7 


17 




0LED-35 


XXT-4 


16 




OLEO-36 


XXI- 5 


18 





101241*1, *2a»*>we>a»fc«fc3fc, #5§W<£> 
fl:#«*r Mill) t6ffiLfc^EL*W. A 

[0125] m&M 2 

(2-1) #f§W«>#*l EL 
Bffii LT^y^ffiJitc I TOS: 1 5 Onm^SLfcl 
ffi (NHf^y^7^ttSNA-4 5) 

*-Cft*U U V 5 ^fr&ofc,, 

[oi2 6j z.<nmm%ftmm*. mm^M^.m^m 



*T?^ffiLfc^, TPDSrS*ifSO. 1~0. 3 nm 
/» e c -?an£ttStflUK* U KV 6 OnmWEIL 

y /7-h) (4-7i^7i;7~H ■ 

IfMO. 1~0. 3 n m/ s e c T'sfriSIETL 
ffiASilcKAit 1 0 0 : lf*lf LtSJ¥4 0nm 

Jl?-hS:ii«LT2 5O"C*-e«0*U 3K*iSflE0. 1 
n m/ s e c T*iWiE$g#;Jf Z>±tC^ Lt^S 2 0 n m 



ft §32001-1 60488 (P2001-160488A) 



(39) 



75 

M%Mfrb. sfc^iSKl. 5~2. Onm/secX-I 



* ELi^fOLED- 
10 12 7] 

lite i] 



75 

3 7£f£SiLfc 0 



lit), #*WG>#« * [{t6 1] 




[0128] sbte±Efc*sv^x. i"fcfr*iii-5«rfl: 

•g-^JIX-1. IX- 4, XVI- 3. XVIII- 3, XIX- 9 R 

iELffOLED-3 8~OLED-4 3 fcffcH L 
fc. 

(2-2) Jt«ffl©*«EL*?-©f^« 
±15 ( 2 - 1 ) W*li©tiE L^O L E D - 3 
7Wf^KlC4o^T, ffc-£*III-5*ttflHH"fc, t** 

(2-^^-8-^/!)/7-F) (4-7i=^7 
a:/ 7— h) T/U5!-!7^ (Alq3) fcltSrffll^T 4 
0 nm©J*SWK#U MltLfcK^-liOLED- 
3 7i±<PD^j5feTJt|55ffl0^«IELIil^OLED- 



4 4Sr^SUfc. 

[0 12 9] **Wro^P«ELSi5^-OLED-3 7~0 
LED-4 3*iJ:t5Jt«ffl©*«E L#fOLED-4 
41^ ^(OlTOti^i^ ^^i/^tS^b 

ftlfSfcWtfMBLfc. JtRC^TiELf^OLED- 
4 4 W*^3ti»S?r 1 • OtLfcttWtiEL^ 

[0 13 0] W±Wgi|*iJ;^l§^:£3?3(c^-ro 

[0131] 

[S3] 



** EL 3^ 
R*4 Ho. 






tit** 


OLED-37 




15 




OLED-38 


IX- 1 


17 




OLED-39 


LX-4 


18 




OLED-40 


XVI -3 


16 




OLED-41 


XVHI-3 


17 




0LE0-42 


XLX-9 


18 




OLED-43 


XX-8 


16 




OLED-44 




1.0 





[0 13 2] «3^^f,KiJ:9i:> *&W<Dit&<to 

[0133] HJS0iJ 3 
#38WW4"b&fe (IV- 2. VII- 7, VIII- 2, IX- 1 
0. X-4. XVII- 7, XVIII- 2. XIX- 6, XX- 7) 



IWIi^CfflELl^WfTt, 10-1 8V©SE 
[0 13 4] 



